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Alexander Jones 
 
(This is an unpublished, informal writing-up dating from 2019 of a conjecture I thought 
of in the early 1990s (1991?) after reading A. C. Bowen and B. R. Goldstein, "Hipparchus' 
Treatment of Early Greek Astronomy: The Case of Eudoxus and the Length of Daytime," 
Proceedings of the American Philosophical Society 135.2, 1991, 233–254.) 
 
 
Hipparchus In Arat. et Eudox. 1.3.5-12, ed. Manitius 26-28. 
 
 
In the first place Aratus seems to me not to know the inclination of the cosmos, 
supposing that in the regions around Greece it is such that the greatest day has the 
same ratio to the least as 5 has to 3. For he says on the topic of the summer tropic 
(circle): 
 
If it is measured out, so far as possible, into eight, five are turned in the sky and 






26 Lib. I. Cap. Itr. S 5-e.
öet ötul,ug,pduew xal, rbu "AmaLuoa negl röu ulrdty
ö n1g,agrq y,{a a g 6ou unog at a6 g,euoa,
6 IIgitou y,Lu oöa ö'.4gurog &,yuocta ltor, loxet rb
tyxX,t,gtu roü x6oy,ou uog,t(au ta wtg negl d1u'ELtdöa
rünocg totoürou e1uuc, ülrc rüa p,cyiot1a fly,iguu r
X,6you ägetu ngbg rfia CAaTionly rba a&r6a, öa. äpt, ü
e' rgbg r& y'. X,{yet ydg dnl roü &egwoü rgonrxoü' ,
4e7 roü y,{u, Sdoa te ydlt6ra, öt ömio ltergqfu{uroq/.-",'
r{arc pbu tu\m orp*Aeru, xul Enigiego yoirls,/4t3/
td rgia I ta negdry. 10
ß dupgc,raetuat öri, öt6u tu p,ba r tg nepl dp'El.\d\u
rdnots 6 yutbp,na )"6you t6et, figbg rfiu taqp,egwi1a
oxtd,u, öa tTec rü ö' tpbg d, y'. txet öi1 mfuua fi
g,eyiorrl üp{go lodu SgAu torTg,egwdnt tB, xal rgtdta
Eyytora fieryrqpogtnu, rö öb $upp,a roü n6l,ou ptotgüu r' ;
z ].t' rbs gj)yLffia. 6nov Bh ü1 p,tyioul üfrlg" 1"6you tyet,
figög rfiu iAayiorrlu, öu tTet rd e, figttg d, y,, txei fi
p,tru g,eylorr1 ,üp,!ga torlu &güu Le,, aö ö] älappa rotr
ndX.ou gtor,güu pu' cbg äyytotu, öfiX"ov roiuuu fut, oö
öuaarba tu rctg negl ctla,EtrX"döu (r6noß) töu ngo-zo
etprlp,{uou e[uut X.dyo, ,qs lteyfuqg ,i1g,{gaa figbg rfiy
iX"ayiomlv, &X"lvü y,ex.x"ou &, rotg ,IEQL ,iir;Allrloooatou
16roq.
s KairaL yE ö y,Iu'Ägwog otx &,g, fuuroü xgiow
negl röu rorcürma rpogegfig,trog yiygogeu, dt).& rfize
Ej!6-Ee xal regl tor|roa xarax,ol"oz,Arltos. el öb xul
&-9' .taatoö y{ygageu, oE ömnagrJous, li *iiors (r6ftoeg)tody +t ngoecArly,{uq äyx}"t6tg roü x6ap,our- )riyo lin
g xard yt roüro öwxgoüowo rö EyxA,r1p,a. 6' p,ia.tot, ye--*---=-:--
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tf
s i
He is in accord that in the regions around Greece the gnomon has the ratio to its 
equinoctial shadow that 4 has to 3. But there, the greatest day is 14 equinoctial hours 
and approximately three fifths, and the elevation of the pole is approximately 37°. 
Where the greatest day has the ratio to the least that 5 has to 3, there the greatest day 
is 15 hours, and the elevation of the pole is approximately 41°. Obviously the aforesaid 
ratio of the greatest day to the least cannot subsist in the <regions> around Greece, but 





 But Aratus did not write an opinion concerning these things on his own 
authority, but he was also following Eudoxus about this. Even if he had written on his 
own authority, since he doesn't clarify in which <regions> the aforesaid inclination of 
the cosmos subsists, perhaps he might have evaded the charge. But Attalus by all 
consent is ignorant when he says that in the regions around Greece the greatest day 
has the ratio to the least that 5 <has> to 3. For he first sets out the verses on the 
summer tropic (circle), and supplements this: "He makes it evident through this that he 
has composed the entire treatise in the regions around Greece; for with them the 
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28 Lib.I. Cap. III, $ 1o-1e.
'Zwutrog ipoX,oyougt{uag ,ilyudct X.{yau ia rotg nepl, t\rt
'E]'i"döu rdnocg rip peytorrlu fip,{gau ngög dp il,ayiotrlu
X"6yoa $ycw, öu (l!6er) rd, e' rogbg r& y'. *goex&lpevos
yäg rü. lnl mü Segcuoü rgoncxoü rtontp,aru, &ttglpa,
raur* ,,d"1* 0l roöroa gauegöa üotct, ötfut, d1v 6X,r7v r
)rtlgotypdrEtaa Crt rotg tegl rfiu'Etr X"d,öa rdxotg nettoirpur,'
y,frdQ' luetuotg ydg lorw ,i1 p,axgodtq ,ftfnigo ngög vlp
to ,,,gttxgotdtrlu uöxnu o5s rü E' ngös rd y'.rt kt, 0i
1.cü,l,X,oa &uug,d,oeteu üu ng, mdtg rore oön &tdotr1oetr,t.,
roü E&ö61eoa ta rS fuCAc1t ouardypan ömgdgng tx&t/ n
p,{uou xul Trgdgoatog, 6rt, rb E*bg yfiu roü tgottm{ü
rtLqpe ngös rb ünb yfiu )"dyou tgtt, öv (#rcö d, t,p'
ngbg rü, (', 6p,otag 0b roörge xoc| tdta nepl e(X"trtttou
elauygagiatau xal üX"]"aa mX,etdacou, nlfru fur, 6uu6}-
rdyaor {Äa räg ouueuaro}"dg ts xa| 6oyxaraöü6eß ß .
rdtzt tlorgau drs ty rotg negL rllu ,El.X.d,öa tdtotg
mrqgqg,tuav, xurü d! rö lyxAcy,a röy r6nay roürau
. ön1p"agrfixaot.
11 lfaganlltzpuar g (oöu) roüro rö &,yu6qpa rfiu 6trr1u
ctitrfla oüumltu tmoreedg,cha ngbg rbu ta ri,El,X,döt,to
6pi(oaru. o&öb ydp gt,t"uAtJ,üous) dll,d *rrio*orl0ou,
rö xatd, ndaru p,aydpeeuou rfi örcgeu6pr,ia7 üno&ioet.
&rt, X"upt l,u e68at, uÜr dtu, u&u rö y7 ou pg öu at g }.ey 6 g,eu 
72 rotg lu rfi'EX.]"d,öt, gatuop,daory. ö*oxetogCI 0b ,f1p,;u
\gftnu npög rfiu inioxe{w 6 tu'AArluu4, o8 iotw f1 w
p,eytorq ,itt igo togdtu torlp,egtuilu cö, ical rgtüa fisprttq-
4topiaw, zö ö$ älagpa roü n6X.ou req| p,oigas trt,.







My version of lines 13-21: 
ὁμοίως δὲ τούτῳ καὶ τῶν περὶ Φίλιππον ἀναγραφόντων καὶ ἄλλων πλειόνων. πλὴν ἐπεὶ 
συντετάχασι μὲν τὰς συνανατολάς τε καὶ συγκαταδύσεις τῶν ἄστρων ὡς ἐν τοῖς περὶ 
τὴν Ἑλλάδα τόποις τετηρημένων, κατὰ δὲ τὸ ἔγκλιμα τῶν τόπων τούτων διημαρτήκασι, 
παραπέμψαντες τοῦτο τὸ ἀγνόημα τὴν ὅλην αὐτῶν σύνταξιν ἐπεσκεψάμεθα πρὸς τὸν ἐν 
τῇ Ἑλλάδι ὁρίζοντα. 
 
For πλὴν ἐπεί cf. 2.2.24, Manitius 148 line 17. This was obviously the original text here too, 
transmitted with a trivial orthographical distortion in the manuscript tradition. Manitius 
emends the ἐπί (ἐπεί) to πλήν and mispunctuates to join the clause to the preceding instead of 
the following sentence, because he supposes that the subject of συντετάχασι and διημαρτήκασι is 
Philippos et al. whereas it is surely Aratus et al. The insertion of οὖν is therefore also 
unnecessary. Neugebauer's suggested emendation of 12 to 11 is attractive, though not for the 
primary reason he gives, but rather because in the context Hipparchus must be talking about a 
ratio applicable to Greece and that is close to 14 3/5 : 9 2/5. 11 : 7 = 14 2/3 : 9 1/3, whereas 12 : 7 ≈ 
15.16 : 8.84 which is even more extreme than 5 : 3. I also wouldn't see a ratio of 11 : 7 as necessarily 
evidence of Babylonian influence. For any ratio M : m between 1.553 and 1.583, i.e. between M = 
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14.6 and M = 14.7 (excellent for central mainland Greece), 11 : 7 is an optimal approximation as a 
ratio of small whole numbers. 
 
One might wonder the more, how on Earth he failed to notice this, since in his other 
compilation Eudoxus sets it out differently and writes that the segment of the tropic 
(circle) above the Earth has the ratio to the (segment) below the Earth that 12 (11?) 
<has> to 7, and those around Philippos and many others have recorded similarly to him. 
But since they have composed the simultaneous risings and simultaneous settings of 
the asterisms as having been observed in the regions around Greece, but erred with 
respect to the inclination of these regions, we shall dismiss this ignorance and examine 
their entire composition in relation to the horizon in Greece. 
